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Our Computer Model
Evaluates the
International
Monitoring System
Performance

We developed a computer
model (the Integrated Verification
System Evaluation Model) to
help evaluate the performance of
the CTBT International
Monitoring System. The model is
fast, portable, and user-friendly.
Users may alter the locations of
each monitoring station and the
type and location of the nuclear
events. Such simulations allow

the user to determine how well a
potential monitoring system per-
forms against a given test sce-
nario. This model is the first to
incorporate synergy among the
various monitoring technologies.

The original version of the
model, which was initially dis-
tributed in 1995 within the U.S.
government, estimates the moni-
toring system’s performance for
detecting tests in all environ-
ments, including interfaces (for
example, the interface of air and
land or air and water). The next
version, due in early 1996, will
incorporate location capability.

In our computer model (the Integrated
Verification System Evaluation
Model), user-defined inputs produce
various graphics displays of the
effectiveness of the monitoring sys-
tem.

Infrasound stations

Radionuclide stations

IMS detection 
effectiveness definition

(expert judgment)

Seismic stations

Latitude
Longitude
Altitude

Yield

Thresholds
Coupling factors

Specific source parameters
30
60
90

0
–30
–60
–90

–180 –120 –60 0 60 120 180

IMS effectiveness contour plot

IMS detection response

Station locations and responses

1.00

Pr
ob

ab
ili

ty

Number of stations
0 1 2 3 4

.80

.60

.40

.20
0

IMS detection effectiveness
1.00
0.80
0.60
0.40
0.20

0

30
60
90

0
–30
–60
–90

–180 –120 –60 0 60 120 180

0.7

0.2
0.3

0.3

0.4
0.4

0.4

0.4

0.6

0.6

0.6

0.6
0.7

0.7

0.7

0.7

0.8
0.8

0.8

0.80.8

0.8

0.8

0.7
0.8

0.9

0.9

0.9

0.9
0.9

0.9

0.9

0.90.9

Seismic

Infrasound

Radionuclide

Hydroacoustic

System

Hydroacoustic stations

CTBT
Integrated
Verification

System
Evaluation

Model

CTBT
Integrated
Verification

System
Evaluation

Model



Putting It All Together 25

The Knowledge
Database Structures
Information for the User

The DOE CTBT R&D Program
will produce a vast, complex set
of information that will be need-
ed to meet the challenges of mon-
itoring a CTBT. However, our
challenge does not end there. In
many cases, research results
remain unused or underused
because they are included in
reports or other outputs that are
not directly suitable for the oper-
ational environment. Our goal is
to address this interface need by
developing a bridge between
research and operations in the
form of a CTBT Knowledge
Database that contains the results
of research in an accessible form.

The Knowledge Database is a
framework for organizing, stor-
ing, and rapidly retrieving this
information for use by automated
processing routines and human
analysts. It will contain the dis-
tilled information needed to
allow processing routines to
develop the high-fidelity solu-
tions required in a CTBT environ-
ment. Accurate information such
as regional seismic travel times,
path blockages in the ocean, and
atmospheric attenuation curves
will be available in the
Knowledge Database. Our data-
base will also include metadata, or
information about the data,
which will improve the ability to
trace how solutions were calcu-
lated and identify the confidence
in an automated solution.

During 1995, we developed
the conceptual requirements for
the Knowledge Database and

identified how the results from
other research areas would be
integrated to provide content for
it. We are currently evaluating
commercial technologies for stor-
ing the large quantities of data
expected in this database and
performing the initial design and
prototype functions. When com-
plete, the CTBT Knowledge
Database will provide a wealth
of diverse information derived
from the DOE research for use in
monitoring a Comprehensive
Test Ban Treaty.

The Knowledge Database (orange)
will organize and store the large
quantity of key results from the DOE
CTBT research and make them avail-
able on-line to the operational data-
processing system.
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CTBT R&D Home Page:
Disseminating Research
Results

As a communication tool, the
Internet is unsurpassed in versa-
tility and ease of use. The CTBT
Research and Development
Program has taken advantage of
this capability by establishing a
home page on the World Wide
Web. Researchers, customers,
and policy makers can quickly
access CTBT R&D data products,

research results, and useful
information about the program.
A key feature of the home page
is a bibliography of publications
where visitors can make on-line
requests for copies of reports—
for example, reports from our
field tests (one-month “Quick
Look” data reports, three-month
Preliminary Analysis reports,
and six-month Final Analysis
reports). We invite you to visit
our home page at
http://www.ctbt.rnd.doe.gov/.
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Information about the CTBT R&D
Program, including an on-line bibli-
ography, is provided on our World
Wide Web home page
(http://www.ctbt.rnd.doe.gov/).


